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(57) Abstract: 




PURPOSE: Device and method for automatically 
controlling a camera focus by wavelet transformation 
are provided to prevent noise by using a high pass 
filtering element of wavelet transformation and to 
simply calculate sum of nigh pass elements. 

CONSTITUTION: A device for automatically 
controlling a camera focus by wavelet transformation 
comprises a camera unitO) controlling a camera 
focus; a frequency changing unit (2) dividing 
frequency element by transforming the wavelet: a 

focus control unit(3) detecting focus driving voltage by focus control information; a manual controlling unit 
(31) generating the focus driving voltage while controlling a focus knob; a manual/automatic changing 
swltch(32) outputting the focus driving vottage Into a lens driving unit(13): an A/DCAnalogue/Digital) 
converter(33) supplying an analogue signal into a control processor (35) by changing into a digital signal: a 
D/A converter(34) supplying focus control information into the manual/automatic changing switch by 
changing as the focus driving voltage; a beat swltch(36) establishing collecting range by being connected 
to the control processor; and an adding device(37). 
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S. 1* ^1 °H 4© ?He} &3 ^» 2:^ WS.*]3L, 
£ 2fe £ tW i+S a« 2^ ±#£<>1«K 

*&««| *A tfl^ ^ 

1 : 15 : «S-*-a3t*laJJp. 

2 : 24 : ««• 

3 : 4^ 31 : 2*H?- 
33 : A/D 34 : D/A 

§ ^ o. Hlc1i = 3 %^7l7]5l a^-i- 2^=V7l «&U H ^ S-9JS., «1c1i 

» ^ Slfc 7l)^€ i£ 5:^ ^ S 3*W 3HC}. 

•g^AS. #21)^ ulcl^. ?M|e|- 7j» 3-3 2^ #*Hfe 3.A ¥ 7>*] »?H <q <4-§-sU #4- 

a -sVi+fe- ^(Active) >JW -2_S.>H THzH ^fe s^s) #<}I ^ ^ ^1^- ^ 

a] 3 ^^a^-iHq-i-l-i!^- -g-^a}^ 7-1 a) s- ^S^Kn. o] 433*1 3 «q &3 «afK«i 

«J-4?«>1^. olsq. ^3 f>efl 7l^S^fe ^^711^62-67973, <y£#7||4i62-286007, ^ 

^7B4i59-81609, "§-g-47fli59-81631, ^^-7)1^61-191173 f-ofl 7l*flia S°l 

^i+fe ^(Passive) lH*.fiJa*l sMi*^ #<>1H -tli?]- 3^ o^ll- ^-Sf 

°1 g°l*l SH^E (contrast H «1afl*r*r JH^^M 1 »1 SBflD (frame W- 3**r.a. <go^ &v 

ef^S-I- ^ *3fl'3sl ^se^ss}- tfjSSH «-H3r<£H7r ^^1^ -S- 3 !^ 7># €-«^S.7> 

-*W)°M ^s-^s) 3*m:s=*?- 7i^o] -b^ #<>]t*. 

^ tg-J^ 71-^S.^fe ^#7fl<4i63-20973. , y^7ll4:62-247314 1 ttfl^^- ^-*^J1 97-11541. Tfl^^l 
^ 99-177654, rfl^^- ^^Jl 97-0031847. tflt!-^ SM^*J*7fl 97-705290 o]a]^. 

^<8-41 2:^ *JK» ^ofl i4et 7 ^]7fl «q* #<H ^^al 

^ ^el-oBAlfe 7.Vf-^^^)ol# ^^1 2A]-«3 ^^(Discrete Cosine Transfonn:DCT) ^1^ 71^^- Al-g-^a Stt 
o\$£. DCTSS^^ofl 712:3.. ^4^r ^€ DCT tQ^s) zin^&o] a^<>l 5t^^l -91*1 

o)H ^xfl7> esj-i- #o]t±. ziejji, €^ 44*1# l^rTfl-H i^l- 7+ja, «g 

>S- T^ol^s} DCT Tfl^iSJ -H^ ^€r£l fto] ^ #7+3.^ ^ ^ SiS vW&, ^tfl^Al^ 
$0)% ^«8^. ol^^- xflfrg- ^^-71)39 10-51675X^ «J-g^-5W-90396:3:«J] % ^4 Sl^. 

$^71 ^«B^^ til? 514^1^ ^^S"^ 7laS «W ^3 
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&°fl-M ^«fl^ DCT^- °l-§-$ ?H5> *3*W <Qn «$7J4 #-§-o14 £#JKsampling) -2. 

DCT§ °39}o} H-¥- ^^oi^i, <gAj- 443, ^ ^o] 0 >q 7 l nfl€-ofl DCT:aq 

Si **£7> 7^7^ ^I^ 7 > ^^-7> 

* * safe ?hi*i- w 3 *i^-*Rr a*]*. 

* *l* «V^aj^. Hitiji a^^- lfloi^s. 
SM *HW iaj°1 s^sqfe s-HI^(i); -*7i «g-tf 4ol*l&*«l fls-tisa- M*M 



a^- ^ «-*8°f) 4^ *W5L ^H]^ *>^s.3. ^^-s>^ *^-ar. ^-y- «**1* «7fl 

; ^ol^iJfel ^-tl^s. «ol*9i «®* M ^ ^€-^3. ^e1*>jJ 

^^|ojj5Ls.tl -aa?<3S-^] 7l^e>e^ 7>^^«1 ^^^l^^fi.^ T»-«fe^; 4 ^1 



^^-n ^ft £«4 *5L«W »V*«1^ -««*1<I« *«(«WI -i^^^ 

<a^(2) ^ Xl^-^(3)7V %&^S-3. £.^5)^ gicf. ^ifl^ s$ ^*H^^ ^# 'S'^ 



5at+. SE£, ^<>11:« 7fl^^ ^-2 *W AS 7j#^ DCT 7]^ W^^l S+ulS*(low bit rtte)^^ 

s>7j) ^t+fe 1-^ o>6)«?H(block artifact) 7> Sl-H ^5 -tlJ: 3 ^^^1 ^°1 -§-i-^l^ 91**. 
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4^. $<g^.Q)«. «a(H), CCD ¥3 ±*K12), ^V(12)s} #^°H &3 2^ =1^^ 
34*17171 41$- €^ ¥^(13), *4 ^>(12)£^ei ^-S-miol^^- #4 *le|-tjK14), ^4 *l 

*M*WDte H<a 7"h^* *r 9X3.. 2^ <ti<& ^ X^. 

^A]ofla.^, #7l §tf *lzWl4)fe *««4-*M*l* #^*1£-^ n^a* #*l *an«l« *H 

4 *<H^§- »l=1i ?H4°J «HW. #4 ^^(.14)3.^ ^oiEjaf *7l41*fc 

€-^<Hl ^-#71 «34 413: ^^-¥-(15)fe-^£ -tLsim *liil^<15a>, ^ 4J^(C) *liq-¥-(15b) ^sd1(15c) 
*l£)a. z^z}- SSat3l(15c)S <SiaoKl5c)fe NTSC. PAL, HDTV(Jl-id^^^]«l^) ^ -§-°H <tl ' 



«-tt<t<4 ^=H» £^(2)fe3^4^^37K21), A/D£«-7l(22), "33 «84*E.HM<23>. °1*> 

*IM-i:9J iae<DWT)=S>"|"*K24). ««■ <34 «13)<25)S. ^S/^4]3L £-el7l(21)°M*? 

^^^fe -il^^f^ fl5= -tl^KY)^ ^^IA(C)# S-al^, °1 A/D ^7)(22)<fl ^1^4- A 

^ ■a^ •g-a-^s. *isi(23)°ii ^ 2.3*1 -m< 24) s. a^a^. «o«>i-&^ ^ =s.^-h(24)^- «i 

SQ(23)«I.*I#€ ^-y- <Wl5i ^ ^ *33-°-£. ^#14. flo^g =3.*M(24> 

Si *|i!l* ?1« l*M3fe <g4 «12K25)°11 ^^Jl, 7KV7](37)^r ^ 



^cfl ^IH^f (3)fe, " 3" o.S £A]s|^ ^Ji(knob). o>ol5|^ ^ # 

^ ^F«m ^rW ^-¥-(31), ^» (32), A/D ^71(33). D/A ^7l(34), *i|<H =S.>fl^(35), 

alm^^1(36). 7>^7](37) ^-O-S 



W^l-S- ^^(32)011 ^ l^e.7} #^1^1 M-^^ -H3l(OP)# * 

^l^(35)ofl ^ 3^=11 ^«"^^)(32)^ -^-71 ^ 2:3^(31)^-^^ S.^ 

^•y-^- 31a ^4.(13)^. ^g- *iM =s^(35)7> ^I°1e1 

* D/A «*7l(34)«H *l*W ^<a-AJS. 3J^r *■! W 



a/d *«7Kss)fc €^ T^JfCia)**-^ aj-xfl^a., ^l^l^ ^ 

^l°1fe ^ «aai 3*1 ^Ji-S -tlJis "1 A/D «*fb ^ ^ ^1°!^ ^ W 

€^-91*1 ^iiS.'H ^H-«*1. 

X|o^ =3.^^(35)^ CPU ^sl ^<=H ^-tV^-91- ROM, RAM 7)^7} Xi^ ^^^1 ?^"H£ «1S ^3 
*1<36)7> Sicl. ^I<H =3.^^(35)^: ^Wf RAM^fl ^#<KI^ ^ » 

«^ ^7l^S4. ¥#*Kr «>4 ^-ol. wis i^*K36)fc ^e1-^ 0 1 aq^V^tl^V ^ f-a^ J2.s^- ^eVt »1 

7Ht7l (37)^- « oll-sl ^-«-^^-«1^(25)<»II ^ol^l aiS* Wttf W« < 

*5*«fe g-T^r 25} 7> 
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4^-Jf 4 ifrtgj^ 4^4# <£XH«fl 4^ 4<>1-§3 «1-g-# 444 4-g- 2^ h ^ 3 #44 tfi$ ^ 

44 4-§-i--84^4. 

£ 2# ;$JBL4#. 5- #<£°D 4€- 4* ^4 3£€ 'S-'gsJ *#H7V SAl^o^ o^t%. ol^tt ±*£.# -g*345lfe 
4* 44 =^-^0^(35) vfl-¥-Sl ROM #4 "13 4444 E^K 4H. *3.4 tli3, MO CjiE, Sfe 

CD-ROM E443J. ^ #>7>4:n. -M444. 4*4 444 ife- #4# 4*4 ?14 444 44 4 SSL 

=L<qc]-L* zj-^ 4444$ 7 1444fe 33=- 7>*44- 

4*1 #4(200H4, &3 j=ji4 2.44 ^fi45Sfe4§ ##■&#• 4 ##'£• «^ 441 <&£(0p)7V *(on)4 

M, =L * iL=(off) * 43-. ^.H 44)7> ^=8 4444 ^ 4# 4444 34 444-2.34 4434. 

^* 5£44 #SS)$lcf31 ##44, #4(201)3. *1*S44 «r* 2.4"¥-(31)3-¥-44 &g 44 #4" D/A ** 
7l 343-*M4 £3 t** €2: 13*1 *94S4 4# i44(32)S 4^4. 

#4(202)44. #4 S-r(W# 0.2.3, 44 U*<D)* OAS, 44 ±4 44 443KV w ) < ^4 ^£ 44 
4 t() Sr(S^. max )* 4+ 4* jl^S. *4 444- 

#4(203)44, #4 44 444 4-8* 344:a, 4§ ^4^ 44-¥-(2)3 4444 44 44444 

jl^ jflflL 44a ^-(s^ )* ^44 14 44 rtKMM-. 

w 1 „ - 



«q7W.M**ti'S«W 4 37HoI,N4t^4444 4 37144. 

#4(204)44. #4 #44^)71- 044 4^ ^44^, " k° 7} 044 #3|(206)3 444^, " k" 7> 04 44 

4. #31(205)44 S™, 4 4 4*44. #4 S m 7} 2L4 34. #4(206)°-3 444 
4. 

#4(206)44, 44 44 44(V f )4 *4 4£ ^(Sthh )* *W Vuw 4 Snua H 

43|(207)«1^l. «M " k" 7> O^l^l 3^V*M k=0 ^1 ^-f ^t?i|(209)4 S V hh * Snb^ «*. Yf 

T2r7}l(210)*1Hfe W ^«t 1 (D)7> 0^ 37]i+ ^-gr^l «13^. " D" 7\ 0^ 3^1+ ^(211) 
3. Q*&i%5L. ^o.^ #31(212)3. 

#3l(211)°1|^fe «S?-*J?-(13)4 2.^# «S8 3!«8 ^o^- 1*^- ^hS-, W ^"H ^^(D)iti- " +1" 

5. -^4 n D" 7} 02.** ^-J2.^, ^(212)4 S«1 2.3 w ^^S. 1^ 

^l-H ^SKD)-!- " -1" 3. #31(211)4- #31(212) «M* 4-^1 #3I(203)AS ^°}7}M # 

#3|(207)«HA1 k--0 «1 #31(208)ofl^ S mpre . 4 S™, 4 3?11- «12^ Syw, 7> Syhh. 

pnsT ^.4 34i+ SA#. °1 4fe ##«V^, #31(209)3. %y #4 S m 7> Sy^^ Ji# 

4«.#. i^«l #^7ife- ##4^i. #31(213)AS ^!«8#4. 

#31(213)^Hfe £4 k 7\ » 1" §14 k=l«l#, #^)(2l'4)a ^s94-3. k^lo^, #Sl(216)cB4 ^ifl 3 

4 ^(Syw,^ )4 ^ 3]<H ^4(V fclII )-§-*04 2.^4(35)3 ««4at.4»i« 314^^ 

^4. 
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*fl(214)«lWte 2.»1# lh||W 2 «>l^A]7l SL, HMfr *M ^ Dl- -23- »>^, k# *M- *7>*U1 cf§- 
^ (203>^.S. fW tJV-3"$=h 

$#3* <>l-fr*M ^H^^-S^- -£«8^ 8l.fi-H_£, t)1# ¥1*14 <33^ ^ 
3* ^ Jft4. 



.3.^ #&s) « "hi- "t 1 ^=8 ^ #1* ^ #*1^- t Sl^. ^ ^^"11 ^ $ 

f^<s«H -Sr a-a-s. *i*(i-5H) 4*<<*H5- ^ ^ ww^s.** ^ 

#-§• <§"9 ^ safe :M-7> 



(57) -T?¥3 ^3 

«8# *°l*is. ^€*>^ i*^*^ *«H| 7l±«M a^sq^r *M*PKD; 

#?1 tiflel^i^ 3S#£§ tt-«l*M *4 4 ^*Hr *«J*Sa *1#*H± 

.-*-<2); g 

^S}. ^ ^ 2:^ #*1. 

3^9- 2. 

-8-71 ?>^l^(l)fe: 

CCD S*H *W^(13): #71 #^-^(12)^ ^« »14^sl ^-8-^1 *a t 1 

^¥•(13); #71 €#A^V(i 2)S^-Bi ^^-ts|1o1^« #^e>fe ##^^^-(14); « #71 «#»lel+<i4)«M -5 
^»lEl ^ flS^&ofl xfl^r^lS;sH2l#«}^ fl£-ai*|Sl+(15a>, ^#i°>l fl^^^t ^ 
5b) ^ #71 ■i!3:?qeWi52,l5l>) e 1M ^ #4-2-5. #^*>fe «aia|(l5)«-.?«l«Ksi. 

#7l *r&r &&*<.2)& 



#7} ?M^(i)s.-9-Bifil <a-S- i^oi^on^ ^ &=1^Vfe gsL/^S: ^^-(21); #7l WSjq<H 
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± 3-5W21)°fM t)*|* ^1°1^S A/D <£§7l(22): #7l /WD ^$7l(22)°M 



&3 i^. °M*1^ ^jl, # t£ -T-al*^. i^s.7}- ^$*1 °}\a*l^ 2l*W*$ 4l3l(0p)-i- 
^th i^T 1 *^ -*7l ^2^-^(13)3. ^*/7l-5- *& i*l*1(32); 

-8-71 ^^-f-8Mi3).£JjMH ^l^^sI »fr ^*]^a. r SS-xfl^iL, °M3^ ofej <*!:§:•§■ £ 
oj ^l^BjS TMWW ^l* *H 5a-MM(35)«fl ^«}fe A/D ««7](33): 

^ ^*K32>-£. *fl**hfe D/A ^7l(34); 

7^+71(37)^^ -n^-^^ ^tfl^- ^sVji -a-7] A/D ^7l(33)<*M ^o)^^ mIs^ji ^r7] m 

tH&S) ^S^ofl 71^^ AS^^lL* * *7) 2:3HS^^lS.(Op)# -f-SlI &3 ^7> £«h*Ol. 0 >Vi 

71 5:^^H^Ji-i- ^-71 D/A ^#7l(34)S ^?SKr 7^t«H S-3X)*K35); 

#7l >flol Zi4H<3S)s» g^sW SlS-^71 3*1* -S3*Ht «m&*l*l(36); ^ 

«§g^s.«i^ (25)ofl 43* * 44+ # »a+ ^xflii 

*♦ ^1°1 HS.^W(35)S Tll^fe 7H+7l(37)-i- T»->*l«te MAS fl-fe ^ &4 

%=t^ 4. 

*7i =a^# •aq-^yit aam a* as. *m ^ 

At 1 * 5. 

Bl^.2- tt* 7^§-o.s 1NM SI 0 !'*!. 
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#71 & 994 «H °m n 13 #7l ^rifr (2)o!) ^ 

* #2- * #71 * 7HVs>^ ?*Rr **; 

*M*W*1 2l#°« ^1<HS.^# £&<l<Mfe ^^o] 2^-V>4| 7]±*H £44|o];g i&a ^8} 

a. 7HS-^<H£.£.tl 3+«flfe #7l iie^-g- fl-aj «JM 7l&^ ^^Wa-S-l- ?*Hf- fc* * 

#7l Ji3*H3.!i# ?H|al- 2^*H? i^^^y-^-S. #%3Hr t«-»1«1-c- S-& 

i^S 2:^ tflfl. 

6. 

-y-71 ^* #sW?lfe 23 ?1 3i# f^AS. 7H|e* ^ £3 

7. 

#7l ^^£^S: 

^)ol $^»(k)4 MTO ^IM €^(D)# 0.2.5.. ASW*^ a^ ^Ifrsl a)«m<V tjnB3t ' .Syw,.,,,,* )-& £3 
3 ^iQAS. S?lSKUr '8-^1(203); 

JL^ ^§ ^WS™, )3 *|-€M *M 3*rCk)7> 0*1*1 S-Wir ^31(204): 

#71 ^Tfl (204)°M k^O »m S m Si- Snu« ^ a?lt ^51^(205), k=0°M i^TO^lSKV, Sy 

u,^^v fjnax si- i;q#**te(206)TEi*l; 

^iflst i-a ^ k«o <a*i js-3-*h=- ^^i(207), 

*7l ^l(207)oflAl k^0 o)«S w 4 Sn**™ s\ 3.7]^ *)m*}5L(20B\ k=0 o]^ S m # W. "I. V|* V 
f.pre H 5*1 k=k+l *7M« ^(209). TO^M^-HD^V DS=0 H*\ 3r*B<210); 

#71 ^31(210) DaO°m. -y-71 *W*HKl)ilW -E.^ 1SJ al^a D=D+1S uH^JKail), 

D< 0*1^, ^Sfl "J-^ 131 21 D=D-lJsL ^1(212); 

#71 ^-741(208) Syhh %W °J #71 tt*|C209)« < S nK?Te r 91 3+ °flfe « 

Tfl k7> «l5i«Vfe #7*1(213); 

#71 #78(213)34. k-l°lS! 2.3 * ISMIHHM-S. 2 °1§-Al?l SL. W§ ^(D)# D=D-23. 

bHH, k=k+l S ^-7>Al7l ji(215). k^l^m ^ S ?Uuw ^ =l n$ ^ #71 *8<>1 2S^( 

35)3. ^^2, ^ 3l4 2-^.5- ^1^^. ^a*Vfe ^1(214) ^# ^-2-3- ^ 

fe^H^7^- ^ 2:^ 
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